Correlative analyses of nitric oxide generation rates and nitric oxide synthase levels in individual cells using a modular cell-retaining device.
Nitric oxide (NO) is recognized as one of the major immune system agents involved in the pathogenesis and control of various diseases that may benefit from novel drug development, by exploiting NO signaling pathways and targets. This calls for detection of both intracellular levels of NO and expression of its synthesizing enzymes (NOS) in individual, intact, living cells. Such measurements are challenging, however, due to short half-life, low and fluctuating concentrations of NO, cellular heterogeneity, and inability to trace the same cells over time. The current study presents a device and methodology for correlative analysis of NO generation rates and NOS levels in the same individual cells, utilizing fluorescent imaging followed by immunohistochemistry (IHC). U937 promonocyte cell populations demonstrated significant heterogeneity in their baseline levels, in NO-generation kinetics, and in their response rates to stimuli. Individual cell analysis exposed cell subgroups which showed enhanced NO production upon stimulation, concomitantly with significant up-regulation of inducible NOS (iNOS) levels. Exogenous NO modulated the expression of iNOS in nondifferentiated cells within 1 h, in a dose-dependent manner, while treatment with lysophosphatidylcholine (LPC) enhanced the expression of iNOS, demonstrating a nondependence on NO production.